The aim of the study was to elucidate the effect of irradiation on changes in microstructure and the effect of pre-irradiation heat treatment on the formation of He gas bubbles during post-irradiation annealing. The formation and growth of He bubbles during post-irradiation annealing was distinctly less inhibited in the Be irradiated as hot-rolled than in the metal irradiated after recrystallization treatment.
In the former case, He bubbles could be observed upon post-irradiation treat-
The difference thus observed in the tendency of bubble formation depends upon the grain boundary mobility during post-irradiation heat treatment. The nucleation and growth of bubbles occurred preferentially at the grain boundaries, inclusions and dislocation sites.
The recrystallization of irradiated Be was retarded by the interaction between dislocations and He atoms. The inclusion which has the largest affinity to the bubbles in Be is Be11Fe The inhibition of recrystallization in neutron-irradiated Be should therefore be due to the formation of He atoms.
Interaction between He Bubbles and Inclusions
A number of studies (5)- (7) have shown that second phase particles in a metal provide appropriate nucleation sites for F. P. gas bubbles. In the present study, preferential nucleation of He bubbles at the inclusions was observed, as shown in Photo. 6.
As described already in Sec. III-3, after post-irradiation annealing of the Be irradiated in warm rolled state, many bubbles remain on the inclusions as a result of the interaction between moving grain-boundaries and inclusions.
The interaction between moving grainboundaries and inclusions is shown in Photo. 10. It is evident from this figure that the grain boundaries eventually come to be parallel to the foil surface, because of the difference in grain boundary mobility between sites near inclusions and other sites.
As shown in Photo. 10, it is possible to determine the di- The observed difference in the tendency of bubble formation depends upon the grain boundary mobility during post-irradiation annealing.
(2) In Be of relatively low He concentration as in the present case, the nucleation and growth of the bubbles occurred preferentially at grain boundaries, inclusions and dislocation sites.
(3) The recrystallization of irradiated Be was impeded by the interaction of dislocations with the He atoms.
(4) The inclusion that has the largest affinity to the bubbles in Be has been found to be Be11Fe.
